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1 
The invention relates to circuit interrupters 
.and the principal object is to provide an improved 
rotary type of circuit interrupting mechanism 
having sequentially rotatable main and arcing 
contacts suitable for heavy-duty service within a 5 
relatively small space. 
Another object is to provide an improved linear 
fo dual rotary-motion converting mechanism hav- 
ing lost-motion elements for closing the rotary 
arcing contact of the circuit interrupter before 10 
sequentially closing the rotary main contact and 
opening the main contact belote sequentially 
opening the arcing contact in interrupting the 
circuit. 
Another object is to provide an improved main 15 
current-carrying rotary contact structure where- 
in two abutting main contacts are separately 
pivoted on spaced-apart looped conductors for 
wiping engagement in a restricted space between 
the conductors so as thereby to establish an elec- 20 
trodynamic wiping pressure therebetween due to 
the current loop reaction. 
Another object is to provide an improved rotary 
arcing contact structure wherein a pair of axial- 
ly spaced-apart and substantially radially ex- 25 
tending stationary arcing contacts are intercon- 
nected by a bridging contact double pivotally 
mounted ïor rotation sequentially in transverse 
arcuate paths into engagement with the inner 
ends of the stationary arcing contacts in order to 30 
enable an improved r0tary type of arc quencher 
to be applied thereto for quenching the arcs with- 
in a relative small quadrantal space. The im- 
proved rotary arc quencher structure is more 
fully described and claimed in the Patent 35 
2,568,470, granted September 18, 1951, fo C. H. 
Titus and assigned to the assignee of the present 
invention. 
Other objects are fo provide for a substantial- 
ly radially biased lost-motion takeup movement 40 
of the rotatable bridging contact relative to the 
two spaced-apart arcing contacts as well as a 
biased lost-motion takeup movement for the 
abutting main contacts whereby in case of erosion 
or burning away of the contact mater|al during 45 
the operation of the circuit interrupter, automatic 
followup for both arcing and main contact can 
be obtained so as fo avoid failure of the inter- 
rupter due to increased tip clearance. 
Further objects and advantages of the inven- 50 
tion will appear in the following description of 
the accompanying drawings wherein Fig. i is a 
side view of the improved rotary type of circuit 
interrupter embodying the improvements oï the 
present invention with the operating parts shown 55 
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in the circuit-opening position of both the arcing 
and main contacts; Fig. 2 is a similar view of the 
circuit interrupter, with the operating parts 
shown in an intermediate position wherein the 
arcing contacts are closed but the main current- 
carrying contacts are open; Fig. 3 is a similar 
view showing the relative positions of the operat- 
ing parts when both the arcing contacts and the 
main contact of the circuit interrupter are closed 
and Fig. 4 is a cross-sectional view on the line 
4--4 of Fig. 3 showing the relative positions of 
the arcing contacts and the relatively rotatable 
arc quenching members cooperating therewith. 
As shown in Fig. 1, the rotary circuit inter- 
rupter embodying the improvements of the pres- 
ent invention is provided with a pair of opposite- 
ly rotatable main current-cam'ying contacts || 
and |2 that are respectively pivotally mounted 
af opposite ends thereof on the inner side of the 
spaced-apart current conductors |3 and |4 that 
are looped to form the terre|nais |5 and |6 of the 
circuit interrupter. As shown, the contacts 
and |2 are specially formed for overlapping the 
other ends thereof in the space between the con- 
ductors |3 and |4. The contact || is strongly 
biased against the conductor |3 by the biasing 
springs |6« operating through the push rod 
The contact | 2 is biased fo the fully open position 
in which it is shown by the biasing spring 20 oper- 
ating on the push rod 2| and the more powerful 
biasing spring 22 is engaged by the outer end of 
the pin 2| so as to become effective just belote 
the wiping engagement of the contact facing 
With the contact facing ||« occurs in the space 
between the spaced-apart conductors |3 and |. 
The main contact |2 carries integral therewith 
a hooked arm 23 that engages with stop 24 to 
limit the opening movement of contact 
A pair of spaced-apart arcing contact members 
27 shown in Fig. i as aligned one behind the other 
are connected respectively to the terre|nais |  and 
|6 by the conductors 2[ and 29 so as to be in 
shunt with the main current-carrying contacts | | 
and |2. The pair of spaced-apart arcing con- 
tacts 27 are shown embedded in an arc-quench- 
ing member 30. formed of su|table arc-resistan 
insulating mater|al and having an arcuate face 
3| provided with ser|es of alternate slots 2 and 
lands 33 for cooperating with the complementary 
slotted and landed rotatable arc-quenching 
member 46 to quench the arc therebetween in a 
relatively small quadrantal space as more fully 
described and claimed in the previously men- 
tioned Titus application. 
A bridging contact member 35 is double 'otary 
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mounted in accordance with the present inven- 
tion for cooperating with the spaced-apart arcing 
contacts 27 in interrupting the circuit. As more 
clearly shown in Fig. 4, the bridging contact 
member 35 is of U-shape aI]d is carried on a 
mounting membeï or arm 32 that is pivotally 
mounted on pin 37 that in turn is carried by a 
main mounting member or arm 33 which is piv- 
otally moui]ted on the fixed pin 39 by means of 
yoke 40. A pin 41 is secured to the free end of 
arm 3 and extends through arm 3 and carries 
a biasing spïing 42 for biasing the double pivoted 
mounting arms, supporting the bridging member 
35, together, as shown in Fig. 1. Thus, the main 
pivotally mounted arm 39 carries the bridging 
contact 35 in-an arcuate path concentric with 
the arcuate face 3 | of the arc-quenching member 
30 until the bridging contact 3 is in spaced-apart 
a!ignment with the pair oÏ arcing contacts 27. 
Thereupon the further rotation of arm 38 is 
stopped by the engagement of the end of the arm 
with pin 44. Hence, separate rotation of aïm 3 
about pin 37 against the bias of spring 42 is 
required fo rotate the bridging contact 3 in an 
arcuate path transverse or intersecting the arcu- 
ate face 31 of tlie arc-quenching member 33 fo 
bring the bridging contact 3 into engagemen 
with the pair of axially spaced-apart arcing con- 
tacts 27. 
Tlle complementary semicylindïical rotatable 
arc-quenChing member 4 formed of suitable 
aïc-resistant insulating material, is mounted 
upon the main pivotal mounting member 38 and 
is providëd with an alternate series of slots 47 
and lands 43 Ïor progressively registering with 
the slots and lands 32 and 33 of member 3 in 
quenching the arc therebetween, as more fully 
explained in the above-mentioned Titus appli- 
cation. Ttte semicylindrical rotary arc-quench- 
ing membe 4 is further provided with a suit- 
able recess or tunnel 49 within which the tJ- 
shape d bridging contact 35 is relatively movable, 
as indicated in Fig. 4. 
An improved form (ff linear to dual rotary 
motion sequentiat Converting mechanism, indi- 
cated generlly by the reference character 51, is 
provided for Sequêntia.llF engaging the bridging 
contact 35 wi$1i the spaced-apart arclng Contacts 
27 before effecting wiping engagement of the 
main cum'ent-carrying contacts | | and |2 and for 
separating tlie main contacts before separating 
the bridging contact 35 from the arCing contact 
27 in interrupting the circuit. Tlie sequential 
operating mechanism 51 is provided with a push- 
pull operating member 52 that is guided ir a 
substantially linear path by the grooved rollers 
53 and has a link 54 pivotally connected thereto 
by the pin 55 for operating the roller SG that is 
provided with a guide membr 57 ha.ring a cam 
slot 59 that engages with the pivot pin 59 on 
which the roller 5 is mounted so as fo guide 
follet SG into engagement with the pivotallF 
mounted main contact | 2 fo effect wiping engage- 
ment of the contact face |2 thereof with the 
contact face | | of main contact I |. 
The push-pull operating member 2 also car- 
ries a link G0 pivotally connected thereto at one 
end by the pin $| and the other end of link G0 is 
connected fo the knee of the toggle ïormed by 
the links G2 and G3 by means oÏ the pin 64 that 
forms the knee of the togg!e. The toggle link G2 
is connected by means of pin 6G with the pivoted 
arm 35 that carries the bridging contact ruera- 
ber 35. The other toggle link G3 is provided with 
a pivot pin G7 that slides in an elongated pivot 

4 
pin bearing slot G formed in the supporting side 
plate @ and a biasing spring 7} is connected 
between the pin @7 and a stationary anchoring 
pin 71 so as to strongly bias the toggle pivot pin 
5 7 toward the upper end of the elongated bearing 
slot  as indicated in Fig. 1. 
Operaion 
With the circuit interrupter in the circuit- 
10 opening position, as shown in Fig. 1, the push- 
pull member 52 may be raised by any suitable 
closing mechanism, hot shown, in ortier to se- 
quentially operate the bridging contact 35 and 
the main contact 12 to their respective circuit- 
15 c].osing positions. The pivotal connecting link 69 
operates on the knee pivot pin 64 to straighten 
up t4e oggle formed by the links 2 and 
thereby rotating pivoted arm 36, the bridging 
contact 3, pivoted arm 38 and the semicylindri- 
0 cal arc-quenching member 46, all as a unit about 
the PiVOt pin 39. in ihis way, ihe bridging con- 
tact 3" is carried in an arcuate path into spaced- 
apart alignmeni with he pair of spaced-apart 
arcing contacts 27. Thereupon the outer end 7 
25 of the pivoted aïm 3 engages with the stop 44 
fo arrest further rotation of mounting member 
38 about pivot pin 39. The continued straight- 
ening of the toggle ormed by links 62 and 
then serres to effect separate rotation o£ the 
30 mounting arm 3 about pivot pin 37 so as to carry 
the arcing contact 5 in an arcuate path trans- 
verse ifs previous arcuate path and thereby 
effects engagement of the ends of the U-shaped 
bridging contact 35 wiih the spaced-apart arcing 
35 contacts 27. urther straightening and move- 
raent of the toggle formed by the links 2 and 63 
overcenter produces lost motion without any fur- 
ther movement of the arcing contacts 5 since the 
biasing spring 79 yields fo permit the downwaïd 
40 movement of the toggle pivot pin 7 in the elon- 
gated bearing slot 8 as the toggle becomes fully 
straightened and the knee $ is carried over- 
center. Thus, as indicated in Fig. 2, the biasing 
spring ]} becomes effective to operate through 
45 the toggle formed by the links 62 ard 3 and exert 
a stong biasing force that wfll maintain bridging 
contact 35 in firm circuit-c!osing engagemen 
with the spaced-part arcing contacts 27 even 
though the contact material sh0uld become 
50 eroded or burned away during operatlon of the 
interrupter. In this way ar automatic wear. 
takeup or followup for the bridging contact 35 is 
obtained. 
During the double rotary operation of the 
55 bridging contact 3 in the manner just described) 
the link 54 is carried along by ihe push-pull op- 
erating member 2 and moves roller  under the 
guidance of the slot 5i] to engage roller  with 
the outer side of contact 12 and thereby over- 
6O 
corne the bias of spring 29 and more he main 
contact |2 adjacent to its closed pesition, as indi- 
cated in Fig. 2» when the briding contact 
bas ëffected circui-closing engagement With the 
two spaced-apart arcing contacts 27. There- 
65 
upon, further upward moveîent of the push- 
pull member  becomes effective to force the 
main contact |2 into firm wiping engagement 
with the main contact || against the combined 
biasing forces of ai1 tlie opposing biasing springs 
70 |, 2} and 22. Af the saine rime, the toggle 
formed by the ]inks 2, $ is moVing over- 
center so as fo engage the extending end 
of toggle ]ink 2 gainst the resilient overcenter 
stop member 7 that is slidab]y mounted in the 
75 block 77 and biased, to the position in which 



is shown in Fig. 1 bY the sprlng "/8. Thls enables 
the two interconnected operating links 54 and 50 
fo, in effect, forma second toggle that is pivotally 
com]ected fo the knee of the first toggle formed 
by the links G2 and G$ so as fo exert the neces- 
sary heavy closing force through the cam-guided 
follet 5 required fo produce full wiping engage- 
ment of the main current-carrying contacts I! 
and 12, as shown in Fig. 3. IAnk 54 may be 
pivoted directly with contacts 12 omitting cam 
s!ot 58 if desired. The heavy end thrust exerted 
by this second toggle is substantially absorbed 
by the resiliently biased stop member 7 engag- 
fl]g with the end 75 of the lflk 2 of the first 
toggle. Consequently, the resiliently biased stop 
member 76 serves fo produce an automatic 
takeup or followup action in case the contact 
material of the main current-carrying contacts 
 I and 12 should become eroded or burned away 
during the operation of the circuit interrupter 
since spring 78 will operate through the second 
toggle fo compensate for such loss of contact 
material. 
In opeling the circuit interrupter, the push- 
pull. member 52 may be moved downwardly under 
control of any suitable overload current-respon- 
sive tripping mechanism, not shown. Upon such 
opening movement of member 52, link 54 starts 
the reverse movement of follet SG along with 
contact 12 since the hooked arm 23 is engaged 
with the follet pivot pin 59 so as to effect a joint 
wiping movement of the main current-carrying 
contact faces I la and 12a in the space between 
the conductors 13 and 14 under the biaslng pres- 
sure of springs I until the movement of the 
contact I Iis stopped by the engagement of con- 
tact Il with the conductor 13, as shown in Fig. 
1. During such joint wiping movement of the 
main current-carrying contacts Il and 12, the 
electrodynamic force produced by the current 
flowing in the loop includfl]g the terminals 15, 
6 and conductors I$ and 14 and the two main 
contacts Il and 12 serve fo provide a strong 
magnetic bias that acts cumulatively with the 
biasing spring I t0 increase the wiping pressure 
between the main current-carrying contact faces 
f la and 12a during the operation of the circuit 
interrupter t0 interrupt the circuit under over- 
load conditions. Such cumulative magnetic and 
spring biasing forces serve more effectively to 
prevent arcing, pitting or "blow-offs" during the 
joint wiping movement of the main contacts s/oEd 
until the actual separation thereof is suddmfly 
produced by engagement of contact I I with con- 
ductor 13. 
Dur]g the 0pming movements of the main 
contacts Il and 12, as just described, the toggle 
formed by links 2 and 3 begins fo move from 
ifs overcenter position in engagement with stop 
, as shown in Fig. 3, through the position in 
which the toggle links are in alignment towards 
the position shown in Fig. 2. This initially in- 
creases the force exerted by the biasing spring 
7@ tending fo maintain the bridging contact 3 
in flrm circuit-closing engagement with the two 
spaced-apart arcing contacts 27, thereby insuring 
that the current is effectively shunted from the 
main current-carrying contacts I I and 12. After 
the separation of the main contacts Il and 12, 
the toggle formed by links 62 and 63 becomes 
quickly collapsed by the further downward move- 
ment of member 52. This enables the spring 42 
fo quickly move the pivoted supporting member 
G fo separate the bridging contact 35 from the 
two spaced:eapart arcing contacts 2 and draw 
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arcs therebetween. Thereupon, supportlng mem- 
ber 38 is rapidly rotated about the pin 39 fo fo- 
tare the bridg]g contact $5 along with the 
tatable arc-quenching member 4 so as fo draw 
5 the arcs in the narrow path between the slotted 
and landed nesting complementary arc-quench- 
ing members 3 and 4 a]d thereby rapidly cool 
and de-ionize the arc gases fo quickly extinguish 
the arcs, as more fully described in the above- 
l0 mentioned Titus application. 
What I claire, as new and desire to secure by 
Letters Patent of the United States is: 
1. A circuit interrupter having in combination, 
circuit-closing, means fl]cluding a rotatably 
15 mounted main contact and a separate rotatably 
mounted arcfl]g contact, each having a circuit- 
closing position, sequential mechaism including 
a first, toggle for operating the arcing contact fo 
the circuit-cl0sing position a]d provided with a 
20 resi]ient overcenter stop and a second toggle con- 
nectecl between the lu]ee of the first toggle and 
the main contact for sequentially operating the 
main contact fo the circuit-closfi]g position while 
the first toggle is operatflg overcenter agafl]st the 
25 resilient overcenter stop, and an operatfl]g ruera- 
ber connected with the knee of the second toggie. 
2. A circuit interrupter having in combination, 
circuitclosing means includfl]g a rotatably 
mounted main contact and a separate rotatably 
30 mountecl arcing contact, each having a circuit- 
closing position, and a push-pull operating ruera- 
ber provided with linear fo dual rotary-motion 
converting mechanism for sequentlally operating 
the contacts including a toggle connected fo the 
35 arcfl]g contact and a link pivotally connectfl]g the 
member with the lu]ee of the toggle for rotatfl]g 
the arcing contact fo the circuit-closfl]g position 
and a roller provided with a guide cam for en- 
gaging the main contact and a link pivotally con- 
40 necting the member with the follet for sequen- 
tially rotating the main contact to the circuit- 
closing position while the toggle is operatfl]g over- 
center. 
3. A circuit interrupter havfl]g in combfi]a- 
45 tion, a stationary contact and a double rotary 
mounted cooperating contact having one mount- 
ing member pivoted for rotating the cooperating 
contact in an arcuate path into spaced-apart 
aligltment with the stationary contact and a sec- 
50 ond mounting member pivoted on the one mount- 
ing member ai one side of the pivot axis thereof 
for rotatfl]g the cooperating contact transverse 
saioe arcuate path into and out of engagement 
with the stationary contact. 
55 4. A circuit interrupter having in combination, 
a pair of spaced-apart stationary contacts and a 
double rotary mounted bridging contact having 
one mounting member pivoted for rotating the 
bridging contact in an arcuate path into spaced- 
60 apart alig]tment with the pair of stationary con- 
tacts and a second mounting member pivoted on 
the one mounting member remote from the Pivot 
axis thereof for rotating the bridging contact 
65 transverse said arcuate path into and out of en- 
gagement with the pair of stationary contacts. 
5. A circuit interrupter havfl]g in combination, 
a double rotary mounted contact provided with 
one mounting member pivoted for rotatfl]g the 
70 contact in an arcuate path fo one Position and 
with a second mountfl]g member pivoted on the 
one mounting member for rotating the contact 
from the one position in a transverse arcuate path 
fo another position, and an operating toggle hav- 
7 ing one end connected to the second mountfl]g 
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membe, and the other enoE provided wlth amer- 
able biased pivot pin te maintain the: contact in 
the other position while the toggte is. operated 
overcenter. 
6. A circuit interrupter hav.ing in combination, 
an arc-quenching member provided with an arcu- 
are face, a pair of axially spaced-apart arcing 
contacts embedded in. said member with the ends 
of the contacts substantially in alignment with 
the arcuate face, a double rotarF mounted bridg:î 
ing contact having one mounting member pivoted 
or rotating the bridging contact in an. arcuate 
path concentric with the arcuate face of the arc- 
quenching member into spaced-apart altgnment 
with the pair of arcing contacts an a. second 
mounting member pivoted on the one monnting 
member remote from the axis. thereof for rotat- 
ing the bridging contact .in an arcuate path inter- 
secting the arcuate, face of the arc,uenching. 
member for engaging the bridging contact with 
the pair of arcing contacts embedded therein, and 
operating mens including a. toggle havng òne 
end pivotally connected te the second mounting 
member and the other end proded with-amer- 
able biased pivot pin te maintain the bridging 
contact in engagement with the spaced-apart 
arcing contacts while the knee oh the togg]e is 
operated overcenter. 
7 A circuit interrupter having in combination, 
engageable fixed and pivoted rcing contacts, en- 
gageable main. contacts, each separatelF pivoted, 
and sequential operating mechanism including a 
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toggle having connections at one end with the 
pivoted arcing contact for rotating the pivoted 
arcing contact into engagement with the xed 
arcing contact and provided with a biased mer- 
able mounting pivot af the other end for main- 
taining, engagement between the arcing contacts 
while the toggle is operating overcenter and a 
second toggle having one end connected to the 
knee of the first togg]e and the other end pro- 
vided with a cam-guided member for engaging 
one of the main contacts to sequentially rotate 
the said one main contact into wiping engage- 
ment wih the other main contact whfle the first 
togg]e is operating overcenter, and an operating 
member connected to the knee of the second tog- 
gle. 
JOHN A. FAVIE. 
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